The assessment of energy expenditure (EE) in humans in a normal environment has recently become possible through measurement of the differential excretion of doubll labeled. heavy water ( 2~2 1 8 0 ) following oral ingestion. After 2~2 80 d~s t r~b u t~o n , C 0 2 production and EE may be calculated from differential 2~ and 1 8 0 enrichment in urine samples a t 1 and 7 days. Further, isotope dilution a t 4 hours may be used t o calculate total body water and fat-free mass (FFM).
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We studied 10 individuals with Prader-Willi syndrome (PWS) (8-24 years) and 5 normal obese children (NO) (7-16 years). None had other chemical abnormalities, and both groups were similarly obese (PWS 157+_9.7%, NO 152+_11.7% ideal body weight). PWS were 47.9+2.3% f a t comp. t o NO 45.6<1.9% (N.S.). However, % f a t linearly correlated with body mass index (kg/m2) only in PWS (r=0.93). Two normal-weight PWS had 40% and 37% body fat. EE in PWS was 2103f-203 kcal vs. 3478t407 kcal, NO (p<.005). EE/kg FFM, NO, or EEfkg body weight, , NO, was not significantly different, but the measured EEfcalculated basal metabolic r a t e was less in the PWS, 1.34t.08 vs. 1.65t.12, NO, (p<.05). PWS have increased body f a t even when of normal weight. EE in PWS normalized for FFM or weight is not significantly lower than in NO. These studies clarify the nature of obesity in PWS using a non-invasive technique with potential application t o other disorders of EE and intake. Progressive m a l n u t r i t i o n a s s o c i a t e d with d e t e r i o r a t i n g lung f u n c t i o n i n CF p a t i e n t s i s a major c l i n i c a l problem. Our i n i t i a l approach i s i n t e n s i v e d i e t a r y counselling and o r a l supplementat i o n . In 14 s u b j e c t s ( 5 male, mean age 15.6yr; 9 female, 11.4yr) t h e o r a l approach was unsuccessful and a feeding gastrostomy (Gtube) was i n s e r t e d f o r nighttime supplementation (1200kcal) with an elemental formula. Daytime meals with exogenous p a n c r e a t i c enzymes were a s usual. Changes i n growth, body composition and hab i t u a l physical a c t i v i t y were measured. Growth r a t e s i n a l l subj e c t s were i n i t i a l l y reduced (x h e i g h t velocity=69% predicted; ? weight velocity=25% p r e d i c t e d ) . In response t o G-tube supplement a t i o n , height and weight growth, body f a t and t o t a l body potassium (TBK) were s i g n i f i c a n t l y increased; t o t a l body nitrogen ( p<0.025 NS Two s u b j e c t s with t h e worst lung d i s e a s e died which p o i n t s t o t h e need f o r c a r e f u l p a t i e n t s e l e c t i o n c r i t e r i a f o r G-tube placement. In t h e remaining 12 s u b j e c t s with r e s t o r a t i o n of a p o s i t i v e energy balance t h e r e has been marked improvement of habitual phys i c a l a c t i v i t y . W e conclude t h a t i n CF p a t i e n t s unable t o meet energy needs o r a l l y , supplemental nocturnal G-tube feeds o f f e r a reasonable and important a1 t e r n a t i v e . We have previously shown t h a t m a l n u t r i t i o n hastens t h e onset of mucosal pandisaccharidase d e f i c i e n c y (PDD) i n t h e experimental b l i n d loop model ( P e d i a t . Res. 16, 177A, 1982) . Since m a l n u t r i t i o n may reduce t h e sIgA response and possibly encourage t h e growth of s e l e c t i v e pathogens, we s t u d i e d mucosal and lumin a l sIgA i n experimental b l i n d loops from nourished (N) and malnourished (MN) r a t s a t varying time periods corresponding t o t h e e v o l u t i o n of PDD. S e l f -f i l l i n g (SFBL) and self-emptying (SEBL) b l i n d loops were formed 7 cm d i s t a l t o t h e ligament of T r e i t z . MN received 50% of t h e ad l i b i t u m i n t a k e consumed by l i t t e r m a t e s . Antibody t o (N) r a t sIgA was p u r i f i e d by a f f i n i t y chromatography on Sepharose 4B l i n k e d sIgA. SIgA was determined by ELISA. N developed PDD a t 4 weeks and MN a t 1 week. Mucosal sIgA i n N was unchanged f o r 8 weeks. I n MN mucosal sIgA was s i g n i f i c a n t l y reduced a t 1 week (p<.025), but not subsequently, although mean v a l u e s were c o n s i s t e n t l y lower than i n N . I n N b l i n d loops, luminal sIgA r o s e 9 . 5 x t o 17 x t h e sIgA l e v e l s i n comparable segments of non-operated i n t e s t i n e a t 1, 2 and 4 weeks. I n MN, comparative l e v e l s of luminal sIgA were s i g n i f i c a n t l y lower a t 1 week (p<0.005) and 4 weeks (p<0.05). There was no change i n mucosal and luminal sIgA i n SEBL. MN The appearance time (AT) o f t h e f i r s t d e t e c t a b l e l e v e l s of 13CD2 (> .01% dose/min) i n b r e a t h f o l l m i n g the o r a l administrat i o n o f in rin glucose (13c-G, 5 mg/kg) provides a n e s t i m a t~ o f t h e time r e q u i r e d f o r o r a l l y administered 13c-G to r e a c h t h e p r i m r y site of a b s o r p t i o n and u t i l i z a t i o n . The AT f o r 3~-~ w i l l i n c r e a s e a s t h e a b s o r p t i o n o f glucose o c c u r s a t m r e d i s t a l sites, u n t i l a maxirmrm is reached when t h e g l u c o s e e n t e r s t h e c o l o n where it is r a p i d l y o x i d i z e d to CO2. The AT o f ' 3~-~ admini s t e r e d a l o n e and w i t h formula (60-240 ml) h a s been used to chara c t e r i z e g l u c o s e a b s o r p t i o n and u t i l i z a t i o n i n 6 i n f a n t s (16-513 d ) w i t h d i a r r h e a and m a l n u t r i t i o n ( a m < 0.28). A maximm v a l u e of 27 min f o r t h e AT o f I3c-G from formula was determined i n a n i nf a n t w i t h c o n g e n i t a l glucose-galactose m l a b s o r p t i o n , i n whom c o l o n i c u t i l i z a t i o n of CHO was d m n s t r a t e d by b r e a t h H2 product i o n and p a r t i a l recovery. o f I 3 c i n stool. AT f o r 1 3 c -~ i n formula, obtained f o r the 6 i n f a n t s m a s u r e d , were 5, 7, 15, 20, 30, 30 min, res p e c t i v e l y , providing i n d i r e c t evidence f o r t h e c o l o n i c u t i l i z at i o n o f d i e t a r y glucose i n a t l e a s t 2 o f t h e i n f a n t s . I n the absence o f formula, AT f o r ' 3~-~ decreased to 10,15,10,10,2,10 min, r e s p e c t i v e l y . T h i s s u q g e s t s t h a t the ( 3 0 load i n t h e formula rmy have c o n t r i b u t e d to t h e s m a l l bowel m l a h s o m t i o n o f qlucose i n t h o s e i n f a n t s w i t h n e a r maximal formula AT values. b p <~.~l v s 9 0 m E q / l N a Our d a t a i n d i c a t e t h a t i n t h e CCh-damaged mucosa, H20 a b s o r p t i o n
THE

